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[1**^1] 'J?%< t S i 0 2 3 0-5 511%, Al 2 0 3 1 5- 

4 0fi%,MgO 3-2 5Sl%, ZnO 2-1 511%, B 2 0 3 2 
-15S1%, *'7^f * 6 0 - 9 4 fl% i: , n-fVx^FI 
*0 . 5-20 »i% <h , T)l ^ i-mM 5-35 f?l% t s ^<HCaO^ 
^-TZ>7 J 0 . 5- 1 5®fi%^i-^,^^^#fit-r^^9^-fc 

[1**^2] ^l^i&lt&C a OtB 2 0 3 «M1^ KmJt (C a 0/ 
B 2 0 3 ) "CO. 0 1 &±X~&Z>Zt$:mit-f&m^l CieHc^^X-fe^ 

5 ^ a^t?o 

> *<DWfrhmiffrh'>t£ < tiyimz?* y-ffiMt lx2 oii% 

[lf*^4] HuiB^7Xf«^\ i o 5 omow^f^tia *K 

im^m 5 1 mm^y^m^, 1050 rmr^^s^tf ^ ifciaD, 

[WNt^6] PbO^=tU f A 2 0 (A : T;l/77 U^JS) O^l^ti^tLO 

. 1 si%wm^»; t ^#^ti-^if^ 1 Tbmmrn* (o^-m^zum 

<Dif y^-ty < y 7m.i&^Jo 

[f*3frE7] < t i> S i O 2, Al 2 0 3 , MgO, ZnO, B 2 O 3, 
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fciglMBfc Lttf L, 4 0-40 OVlz&tfZ>0iWmi%%iltf5 X 1 0 ~ 6 /X, 
7 WT, -V y 1 5 0 G P a BITT* & d t blrZif 

[m$zm si isi%HF 7Kv#?fi^ k lfrmmm l £ pst^ , 3 ^ g 

/mm 2 - t t^ffi^i 7 C|B«cO #5 * -fc ^ ^ y ? 

o 

[mMm9].mmm^2 oomp a&±x&zztzmffltt'tz>tmm5*> 
m-tzztzmfflLt-rz tmm i nmmm 9 ^ ^-rn^ if ? * * ^ ^ 

[it^i 2] PbOi3i^A 2 o (a : r;i^ ^^fi^fti-e'ti 

f£fc<7) #5 ^ -fe 9 5 v ? ■mffifeo 

lm^.m 1 3 ] < t i> , S i O 2 30-55 «:■:%, A 1 2 O 3 15 
-4 011%, MgO 3-2 5Si%, ZnO 2-15gl%, B 2 0 3 
2 - 1 5fi%^ttt^^7X^6 0-9 4fl%t, n-T-V^^ 
*0. 5-2 0fl%t, T;U5^^*5-3 5SI%t, 4>&< HCaO^ 
^tn7^7-«^0. 5- 1 5fl%fc*^ «£U *^*£>&VM± 

itfi^t-ei 0 5 ov&TtD^mzxmmLxnbti&ztzi&fflit'f&jf 

1 4 ] £:■:<*• Jljotf* CaO£B 2 0 3 MJt (C a O 

/B2O3) -co. 0 i&±x&%zt%!\mtirz,mmmi 3bztm<w7x 

^^7^0^75^jl{fn^>^^ < t & lm^yj LT2 Off 
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(7) if 7 x -tr 7 S y tr m%£i£<7) m&lj&o 

s-^t Lt^^^^ianc t **mt-r&m%L& 1 3 7iM»*^ 1 5 m» 

mZlf7X&3zt -n-T^x-H YffiMt Jfc^U ^*-5^liN2 

wm%*xi 0 5 ox:&T<nmttzx&j&Lx&htL2>&tj&#i*iz&ttL2>=i- 

[Iff^i 9] mmMW^MM^S i ^ifttt^ffff^^itLr^ 

[0 0 0 1 ] 

^^zmm & *"7^-t7v;^ a^*3 «t if if 7^ ■t^s.y? m&fc t *<r>m&. 
[0002] 
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^fem^oMMit, Jzmittimhii^ se^ic^v^k in^^>mmm^^i& 
m-th ±xmm <D\%m%i 1 1 mm&u^i&m mmt^M^> h nx v^ Q ^c-e 
* i o o ovvxTx^mmzx^x^itx^, m, mifzte&mwmmiL&m 
%±]&ftti-&m&mt<Dmm%}&&nrMx\ ^mmm^i&^^'y $ y 

? X £ *felf S i: i" & Kf«» ? M 5i! $ n X v > & 0 
[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

^/<££p^#oT. ^ - y FlOillf to ^ -7 7 f (; J; y)Mfo 

t) l , ^m^m^mm LxLtd t^^fz mm^mit ztix^& 0 $h 

[0 0 0 6] 

-> =i>cr>mMm&$k ( 2 - 4 p p m/t : 4 0 - 4 0 0 °o K-g-fr-e* i 
[0 0 0 7] 



m£^2 003-3093945 



&m 2 0 0 3 - 0 4 8 2 4 0 ^- V \ 5/ 

[0 0 0 8] 

Sfc, fM2tii, Si0 2 , B 2 0 3 , K 2 0, A 1 2 0 3&h%2>m 

[0 0 0 9] 

C#^m 1 ] 

4 - 5 8 1 9 8 ^-<&fR 

#i¥5 -2 5 4 9 2 
[0 0 10] 

[Hi* f »ft l <t 1 1 -fhrnmi 

15-20x10-6 /vmm t $^\z± § v>y; > h K>»ag«-c*j£ 

[0 0 1 1 ] 

Ni-Au*o^^Cu-Au<6o^ifP^l„ D pM, 

«Mi ± k bjsk $ *r 9 * v £ &&*-r & £ o h f mm Ktt-r& mmm < , * 

[0 0 12] 
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& if ^7,^7 \v ? mM®, &&xfif77f7<v? mm 

[0 0 13] 

*«Wffli, JifBSIIi^itLTtjrttL^tt*, ^<HSi0 2 > A 1 2 
O3, MgO, ZnO, B 2 O 3 *ffife<D)tm-e^1sJf7 7ffi3fclZttLX^ 7 4 

ttt*7>f7-i&*i:S:I^U 1 0 5 0 V&TTl&J&ir Z> z\ttzl 

[0 0 14] 

^i§B^<7)^^^-b9 ^ y 7m.^i±, < sio 2 30 

-55 ff%, Al 2O3 15-40 M g O 3-25 fi%, Z n 

O 2-1 5fi%, B2O3 2~15li%, ^Mt^*'7^W6 0- 
9 4fl%h, n-f^xy^fh^O. 5-2 0fi%t, T;V<^*5- 
3 5gi%t, 4>&< t&C aOmn^-l 7-te^0. 5- 1 5S1% 

[0 0 153 

& MM^^M^^istt^ CaOtB 2 0 3 <D^m.i)K «SJfc (C a O 
/B 2 0 3 ) tO. OUUttS-tta 1 ), ii&^S:^lT4S#7^ 

[0 0 163 

tots, mm-tfvxffimi, l 0 5 omr«iS:ft^i:t:i 0. < 
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o ttz, PbOisj:D f A20 (A : T^* «; #JS) o^rirt* 

[0 0 17] 

ifc, ^H^O^r^^-b^ 5 y tm&mz, ^<HSi0 2 > A1 2 0 3 
, MgO, ZnO, B 2 0 3 . CaOSrMS^tUttU ri>o^& < 
3-fjX70L f-fc ^$§B H B tii; LtML. 4 0 -4 0 OtHCislt 

*&&5I#l&b& s 5X10-6 /t:^T> IfmW 7 -V > ^tf* 1 5 0 G P 

[0 0 18] 

&W 3 ^ g /m m 2 ^TT'*4 C <h , $ <b (i , }5l#t 5£J^ ? 2 0 0 M P a J£JLfC 
[0 0 19] 

L<, ^*"7 X 4> i: C a O^ft L ti/^ I i: ^li L < , £<blc, 

PbO*3«tt>*A2 0 (A : T)Vjj 'J^JR) (O^fi^-etL^ttO. lii%J^T 

[0 0 2 03 

$»**7X-t7 5 7 ^li^f 4>fc<fcfc, Si0 2 

3 0-55 S?s%, Al 2O3 15-40 R*%, M g O 3-25 Si% 
, ZnO 2-1 5fi%, B2O3 2 - 1 5f i%*^lft***7^&*6 
0-94gi%fc, n-f^x^F^O. 5-2 0Si%i, T^^f-^* 
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5-3 5gi%t, 5-1 51 

*%<!: If L, ^^^^v^tiS^^H^^-e 1 0 5 0 "CWTO^jgtc 

r 1- £ ^ £ £ #m ^ £ & o ^ & & 0 

[0 0 2 1 ] 

^I4 3 i:i3lUCaOi:B2 03(7)tti^ «m.tb (CaO/B 2 
0 3 ) TO. 0 1 J^±-e^^>^<h^i L<, Sfcfc, A?^ 7/-t^ h 

7^ y-ffiMt It 2 0SC»%J^T#W1-£-<h^£ Lv\> 
[0 0 2 2] 

Xfl%, mi IS n- -x^-T ^«<?)MYli%i:U 
[0 0 2 3] 

« £ £ 5£*Jl/f £ L T £ <9 , MIS^fe#*«^\ _hfS<7) # 9 * -b y < v >? 
[0 0 2 4] 

[0 0 2 5] 

[|§0^(7)^COf^] 

^f&^cotf^-b^ y *&Jj£$M±, LT, < <b S i 0 2 

3 0-55 fC3 5-5 0 Al 2 0 3 15-40 11%, 

#K 2 0 - 3 5 Sti%, M g O 3-25 #K 5-20 ®»%, Z n O 

2-15 #K 4-12 5m%> B 2 O 3 2-15 JjfK 4 - 

1 2 Ii% £^f-t & if =7 ^tjsWfji-* 6 0 - 9 4 Sf»%, §1:6 3-9 0 K»% 
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, tIi:(i6 5-8 7Si%t, n-r-v-x^^ hMO. 5-2 011%^ 
#H 1 ~ 1 8Sf%, SdttCfi 1 . 5-15fl%i:, T)KtK5-3 5S 
i%, tfC8-3 3 Sf4%, Mtcfil 0-3 011%^ Jl>4<UCaO* 
Mt^7^f 7-^*4-0. 5 - 1 5 11%, #K 1 - 1 2Sm%> HiSUfi 1 

[0 0 2 6] 

fffSlEfflJ: 19 f£fflj»£ 10 5 0 

[0 0 2 7] 

£ <biC. S i O 2 \±1f*7?s<n* v F7-^7 * — *r — "Cab 0 , ^orr-r-V -X- 
-x. 9>f h £#7*rt*^m^L#&7t#0:&^j£55^&£o S i O 2 ^EIEI 

«t 0 *>^&^3§^nti. Htrie^ H H B ffiwai*7!>^+7><h^ 0, stria tf^x-t? 5 
i>gr^m&^i^ jf7x<7)mti&mtf±.g-L 1 o 5 ormT^i&ia^^fflitt 

[0 0 2 8] 

|0JB#H, 3-7^x7^ K if~±4 K ^k'^K A ^ W FfOA 1 2 O 3 £ 
&t:tb<D&mJ&%"ei>&o A 1 2 0 3 ^pfffilBfflJ: ^ *>4?fcv*&fcli % ffigggr 

at 75 ? _t# l 1 0 5 ox:\>\T<D\&uM$L-hmmt%:z> tmmz, luis^x-t^ 
5 vftit&fc^yrm&tg-L, m^->kmmmm&*fe9ki-z>z£i>mmt 
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[0 0 2 93 

Sfc, MgOli, 3-fVx7^h, ^ (f ^;H|(7)M g O ^iM^-t Ltt 
X$>Z> 0 MgO^fjfSfEfflJ: *) flufSlilM WffimW+5> 

[0 0 3 03 

m^mummx *) i>^m&^ii, ^y^<Dmt^m&rLmwy 
x-t^ < y ? m&fo^mmzu^ ttmmt t mn^, m^y^^y < 

[0 0 3 13 

$£>tc, B 2 03it #^X<7)* y h ~7 *—?-X*hZ> fclTOK, <Mtl 

, JfyX<DfeBi&m&±.g-LirgX, ItWi:$it:lilt^ d t^BH t 
tmm^JT? 7,<D<$kitUm&±M-L 1 0 5 0 0 CJilTO©a^^fflil^^^ 0 iffi 

[0 0 3 23 

mrlB^^X^4>^(i, ^5&mZm&L%^mmX\ CaO, SrO, 
BaO, Z r O 2 > S n 0 2 > #±SM7C*^^0'ftil0^7>^ 1 0 fi%MT 

>9. mmjfyx^y^ y y-m^^m^^^mmm-r^zt^wmt^^ 
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o 

[0 0 3 3] 

iiU PbO^=fc^A 2 0 (A:r;v*V^S) (i, BR^^fff^i < , 

*i0. 1 Mi%i^T^WJ^ti-Cv^>r i^Si Lv> 0 
[0 0 3 4] 

£<b^, ^|§0JHi3i/^-r(i, huIS^9^^*^\ 1 0 5 OT^TOffeMS^f 
[0 0 3 5] 

tft&fov) -V > ^ * i&T £ -tiro o & , J5t#r3£jg £ ft _t-£ L<£>-5> t a* m Z ttzh 

o 

[0 0 3 6] 

Mi Lv> 0 

[0 0 3 7] 
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IfilSHJ: 19 fc#^£-K(±. 1 0 5 orJiTF L#&.I fc^H 

[0 0 3 8] 

zttfrnrnt**), mtzmmmx >o i>^m^^ itmiM* 1 o 5 o°c^ 

L & £ £ ^BH t £ & o 
[0 0 3 9] 

7^7-iLt^< £ aOmt-?>7^7-f*^» 

-» ? t3^1-£- a: X *) C aOW**7^ti:Wao #7 L 
tzCaOli, m^mm^om^B 2 O 3 <D~m>L^ v b7-?4»t:«^Wi:S' 

p°ptt * f6]±i- £ £ <h § & o 
[0 0 4 0] 

[0 0 4 1] 

fcv*«r£-K:*±, »-^p D p^^fS]Ji^-ii:-i>^W5ic7>i:4^. i»KflriE|6HJ: *) i> 
^m&Kli, MUif^X-k? < vtmtifoZ 1 0 5 0 *CJiJlT<a SJ£ L 
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[0 0 4 2] 

•eo^jt^^v^i— SB^^L. c a o&»a>*ff?x#Kmm-t2>z t&mz t 

S i O3, C a Z r O3, C a 2 S i O4. CaAl 2O4, CaAl 4O7, 
C a A 1 2 S i 0 6 <7)Wfrbmi£tl&'J>% < t i> 1 m<OWt\YMW!^ %fr"Ci>C 
a S i O 3 &£U/itzltC a Z r 03^* L^o 
[0 0 4 3] 

ttz, MJ»^M4Uc£Ut£C aOtB 2 0 3<7)^tl^ KfiJt (CaO 
/B2O3) tO. 0 1W±, ^t:0. 0 3, ftJSKttO. 0 5 &±-C$>2> Z t 

i6tcMf Lv^ 0 CaOliil^ivt:, if7^*7 5 y tm&fonmm&n* 
(o]±^-^^$ci)^:75 ? ^) *K CaOtB 2 03 <D^m<VMM:Sttfmft<V%zm «t 0 & 
Sit^ n D pttO[S]±^W^+7>^4^o 
[0 0 4 4] 

$f>K, §07^ LT> A 7 ^f, 77-t^f K X777t^ K -b 

A7^ 77-t^f X7^7t^fh, ^friSTycoWfrbMlfft&'J?* < 

mmx o %%m.$L%n* 1 o 5 orj^Tr^^L^^^ii^sii 

[0 0 4 5] 

O2. Ca2MgS i 2O7, Sr 2 MgS i 2O7, Ba2MgS 1207, 
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Zr02> ZnO, MgSi03,Mg 2 Si0 4 . Zn2S i0 4 , ZrSi 
O4, CaMgS i 2O6, Zn 2 Al 4 Si50i8> C a S i O 3 , SrS 
i O3, B a S i 0 3<DUfrhm\t*lZ>'J?% < 11^)7^ &ft 

i < , c ti iz x 0 , Ufa # 9 ^ -b =7 < y ? &t&it<n%tm&*?&n. * mm -r&zt 

[0 0 4 6] 

*HiW*7 * -fe 5 S v 9 ffiL&mi. ^<HSi02, A 1 2 0 3 , M g 
O, ZnCX B 2 0 3 , CaO^i^HmU if^D^tt < £ & 3 ~T 
^7^f hi, 7^5t^lS B B H ffitLmU 4 0 ~4 0 OTCfcfcttSflMe 
^#m^5 X 1 0 - 6 /V&T, #C4. 5X10-6 /°CJ^T\ 4 X 

1 0-6/OT, 7 #C6. 5JilT, *a^J±6JSLT, 

1 5 0 G P a #C145GPa WT, flCliHOGPa J£JIT"C* 

[0 0 4 73 

JAT\ **twi5»t*«t»SR^»:ottii, t^t4 0-4 0 0t;^ioH-£f«3S 
* S:f*-T £ & o -c * & o 

[0 0 4 83 

«1-T% S i02, A 1 2 O 3, MgO, ZnO, B 2 O 3 04H£#»±flHB# 
[0 0 4 9] 
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[0 0 5 03 

3 511%, # K 8-33 R*%, ftMtCti 10-30 Kfi°/oO#J^-e^-r^ 
[0 0 5 13 

[0 0 5 2] 



[0 0 5 33 

^-^^^^c^l^ti-^chtc iot, -7°'; > hgen^^oz:^:^^^ 

[0 0 5 43 



miE#2 003-3093945 



mm 2003-048240 



^-v: 16/ 



3. 0^g/mm2WT, fi:2. 5 i «g/mm2^ flC(i2. 0 ^ g/ 
[0 0 5 5] 

-iT% 1 ®*%HF7R^t^^l^^r%itL7t:l^<7)fi»^«i, Ni-Au 
[0 0 5 6] 

Sfc, *^^£>v>Ti±, iJtt/f5^JS^2 0 OMP aJ^±-C**^t*«a* Lv> 

3AJ£<£Hg<£>£ Lv>f&BJi 2 2 OMP aVk±X$>2> 0 

[0 0 5 7] 

[0 0 5 8] 

Zfz, *§&WK&\<*T&, C a < t ^n*"7^^(« Ltv^ ; 

tia^ fria^^-t^ ? ?mmwmm&'it*fi\±.z*tz>z\ tatts htz 

tbXlbho 

[0 0 5 9] 

£<btc, *5&wtc*5v>-r(i. PbO*3«tr^A20 (a : r^* <^>#^r 
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[0 0 6 0] 

a-fVx7^ h(7)f^ZfI%t L^H^C. Z >X + Y<7)P^#«0 3z:oC <h 
[0 0 6 1 3 

[ZX t). ^'^^^W^Iftiit^n-fVx^^ h X V) i> £<btC#< 

y *ttfe#oaMBIK^Bu iff, ^yrmzzbizi&TZ^&zttfx^&o 

[0 0 6 23 

-Wti, mfsS^M^^^-g-^tL^rj-T-V-x-^^ fwi (=ZRi%) 
2 0fi%W±, tC2 5Kfi%JiLt> ftig^fi3 0fi%W±t*^Ct^ 

IeHJ: ^>^^v^^H(i, ifilit^ i (J^y ^ ^, ^ (if t$^S i L^ftffl 
i «9 < 

[0 0 6 33 

±IB«iHrfrtt>U(i, *l&^SraJttL*v^|EBB-C, S i0 2 > Ca 2 Mg 
S i 207, Sr 2 MgS i 2O7, Ba2MgSi20y, Zr02> ZnO 
, MgSi03, Mg2Si04, Z n 2 S i O 4, ZrS 1O4, CaMgS 
i 2 06^ Zn 2 Al 4 Si 5 0i 8 , CaS i03, S r S i O3. BaSi 



tbliE#2 003-3093945 



mi 2003-048240 



^-v: 18/ 



[0 0 6 4] 

<ik S i02 30-55 R*%, #K 3 5-50 A l 2 O 3 1 

5-40 fi%, #K 2 0 - 3 5 MgO 3-25 #K 5-2 

0 11%, Z n O 2-15 Wfi%> #H 4-12 R* %, B2O3 2-15 
Sf»%> #H4-1 2ff%^^tn^7^*^*6 0~9 4lf%, #K 
6 3-9 0®M%, ftilK(i6 5-8 7fl%t, 3-f^i7^f ht*0. 5 
-2 0fi%i:, 1 - 1 811%, ftJtKWt 1 . 5-15fI%^ 
7^*5-3 5 ©:■:%> #tC8-3 3®»%, 1 0-3 0«»%h, ^ 

& < t & C aOmn7^ ^-^^0. 5- 1 5S*°/ck #K 1 - 1 21 

[0 0 6 5] 

fit, «i<^#tn^ v§^> &m^fc£TBimmzmn, m 

□ U yi^J», JfttJffM, ItttUJ&ff^ i#&<«^ T--y«^^^fbS(^ 
[0 0 6 6] 

fLt > mmtfei, 450-75 or-cj^-r yr^mttzm, mitawm 
%$>z>^i±m.3FMm%^. 1 0 5 orJiiT, #k 7 0 0 - 1 0 0 or, ?f>i:8 

0 0-9 5 0 Wi&m-efttmi- Z> - t \z X , ^#§B^<7) 7>- X -b7^7^ 
[0 0 6 7] 

[0 0 6 8] 
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[0 0 6 9] 

mtL<, ttz, %tmum~?<DUftm% & o . 02-10 to, #co. 2-2 

[0 0 7 0] 

£^r1" & WMMim.%% ZtLtzi><7)'C$>t) > Mia«i»*«**, -LIB*) **7X-b7 
[0 0 7 1 ] 

[0 0 7 2] 

irxifzumm^wffzm^iiZ^ s i ^±#it^#f#t?^tiit^^^ 

[0 0 7 3] 

y "7°^ y -f$m xmm. L/:BGA (sK- ;!/ ^* y K T V >f ) I^SIi? 

mnm'* ^-^t, * - v * y v > h g£««±. l tzm&<vm«& 

[0 0 7 4] 

* * 1 <7)mm& x xf/tb & wtnuK-WRm 2 ztix^& 0 ttz 
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tr r * - 3 ^ifM $tiri/^o 

[0 0 7 5] 

1 o±M4 J ^^(i, ^iMT-fOl^f?- 5 j&^BBsK-^ 6 ^ffl£ 

frLx&m&fiLi ±^7 v v 7°?- v -?mmz £ vmmmfcztiz tmm^ 

[0 0 7 6] 

-;U6. EiSI»2i5J:CJ f brT*-A'a|C#3 «:^LTSIiWi:ii$ntv^ e 
[0 0 7 7] 

-77 > > h E*tl2MRB ti, »3§^Sb6 ? 15-20X10-6 /t)Wili 
Z> 0 fit, 4BBIi, * H H H #B9, ^iS-¥EB<-K-;v8 £4M, 

[0 0 7 8] 

#S&0J5K«fc*Ui\ nm&fol Sr, UtTifcLfcJ:-?*, ^^<HS i0 2 , A 1 
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